I N a preceding study, 1 the contour and amplitudes of simultaneously recorded intra-arterial and extra-arterial pressure pulses of the hrachial artery in man were compared. The changes produced by variation of the pulse pressure were found to be systematic and predictable, and therefore, the method of arterial pulse recording externally could be standardized. Although "distorted" as compared with the intra-arterial pulse, the externally recorded arterial pulse was as valuable for differentiation of constitutional and hemodynamic factors as the intra-arterial pressure pulse. The shape of the carotid pulse was importantly related to diastolic blood pressure and age. 2 In the present study, we have compared the carotid pulses of a group of healthy older men with those of a group of older men with previous coronary occlusion, with a view to finding possible differences indicating the presence of diffuse arterial disease in the latter group. We also compared the carotid (central arterial) pulse contours with peripheral pulse contours, i.e., the extracranial volume pulses obtained by the impedance plethysmograph in some of the men. A recent study from this laboratory 3 showed significant differences between healthy older men and patients with coronary disease in their adjustment to postural changes. Methods Forty-seven patients (average age of 60.0 years) with clinical diagnosis of coronary artery disease, confirmed by eleetrocardiographie findings, were studied after being followed yearly in this laboratory. None of them was in failure at the time of the study. Seventy-five healthy older men (mean age of 60.0 years) were also studied in parallel. They are members of a group which has been under study in this laboratory for the past 13 years with complete annual checkups. Not all of these persons had both tests; the tables indicate the number of persons examined in each test.
The subjects were examined routinely in a constant-temperature room (76 to 80 F.) after a resting period of about 30 minutes. A 12-lead electrocardiogram was obtained as well as a complete history and physical examination. In addition to the pulse tracings, a battery of tests was also performed. The right carotid pulse was recorded, as previously described, 1 through a small cuff, strain gauge, amplifier, and a fast, ink-jet recorder (Elema Mingograph 23); paper speed was uniformly 50 mm./sec. About 15 to 20 minutes after the carotid pulse tracing, the impedance plethysmogram was obtained from electrodes placed over the two frontotemporal areas of the forehead through the impedance plethysmograph, developed by Dr. O. H. Sehmitt; 4 the volume pulses were recorded on a Sanborn Visocardiette at a paper speed of 25 mm./sec. Only resting pulses obtained in recumbency by the two methods are considered here.
The following determinations were made in three consecutive pulses with each method (illustrated in the carotid pulse tracing of fig. 1 , T.P.) : (1) peak time (P), i.e., the time interval from the foot point to the peak of the pulse wave, expressed in absolute values (seconds) and as the ratio of peak time (P) to the cycle time (C) or "relative peak time" (P/C); (2) height at the point of the first anaerotic slowing (a), expressed in per cent of the maximal pulse height (b)-relative a/b ratio;
(3) height at the point of the first anaerotic slowing (a), in per cent of the height of the dicrotic notch (c)-relative a/e ratio. 
Results
Carotid Pulse Contours of Healthy Versus "Coronary" Older Men (Table 1) None of the carotid arterial pulse features studied was significantly different in the group of patients with coronary disease compared with the normal older men. This indicates that occlusive arterial disease in one area of the body may not be detectable by altered arterial pulses in another. Table 2) In contrast with the above findings, the forehead plethysmograms of the healthy older men tended to differ from those of 33 men of the coronary group in that the former had longer peak times, absolute and relative. These values are nearly identical to earlier values. 3 Statistically, differences are highly significant and indicate that certain items of the peripheral pulses of the "coronary" men are opposite in direction to age trends in healthy men.
Forehead Plethysmograms of Healthy Versus "Coronary" Older Men (

Correlation Analysis Between Carotid Pulses and Forehead Plethysmograms
In healthy older men, there was a highly significant correlation of the amplitude ratio (a/c), of the absolute (P), and relative peak time (P/C) between the carotid pulse tracing and the forehead impedance plethysmogram (table 3), in spite of considerable differences in the mean P and P/C. In the peripheral pulse, the height at the point of the first anaerotic break was decreased and the peak time prolonged (see also corresponding items of tables 1 and 2). This was a quantitative expression of the morphological change of the pulse from a central into a peripheral pattern. There was no correlation between the a/c ratios in the two types of pulses, which was DONTAS, SIMONSOX probably due to the wide variability of the height of the dicrotic notch (c). In general, the systolic portions of both central and peripheral pulses were more constant than the corresponding diastolic portions; thus, there was a lower correlation between the relative peak times than between the absolute peak times.
Older Men with Previous Coronary Occlusion (Table 4) In contrast with the findings on the healthy group, there was no significant correlation between carotid pulses and forehead plethysmograms in patients with coronary heart disease, except ratio a/b, relating the initial anacrotic break to the total pulse height. The lack of correlation in patients with coronary disease was probably due to greater variability of central and peripheral pulses. Typical examples of the forehead impedance plethysmogram and the carotid pulse in a patient with coronary heart disease, a healthy man of 62 years, and a healthy man of 29 years are shown in figure 1.
Discussion
Results obtained with these two methods are complementary in that they furnish informa-tion pertaining to different portions of the peripheral vascular bed. In addition, there are instrumental differences in the recording technique which might account in part for differences in pulse contours, even if such were obtained from the same site.
The contour of the impedance plethysmogram of the aorta and the femoral artery 5 shows some differences to the carotid pulse ( fig. 1) . The impedance-plethysmographic record of the forehead pulse was taken from locations free from palpable arteries and represents an inertia-free recording of peripheral circulation. It is, however, an indirect method, and the amplitude or area cannot be expressed in terms of units of blood flow. It resembles closely photoelectric records of digital circulation, 6 but contour analysis of photoelectric and impedance-plethysmographic records of peripheral circulation, such as used in this study, was valuable for differentiation of effects of age, essential hypertension, peripheral vascular disease, 6 and the effect of circulatory postural adjustment. 3 The difference in the contour of the plethysmogram between (T.P.) and (R.N.) in figure 1 is quite typical for the effect of age.
There was no difference between the carotid pulse contours of the healthy men and the men with coronary disease, but the forehead impedance plethysmograms in the latter group definitely tended to resemble those recorded in younger men. This indicates that coronary artery disease may not be associated with abnormal central arterial pulse patterns, but peripheral pulses in this group obtained at rest are more similar to the contours of younger men. It has been previously shown in this laboratory 3 that the peripheral vascular reaction to tilt-up and tilt-down positions in older coronary patients, studied by impedance plethysmography, is in an opposite direction to the normal age trend, being more similar to the younger age group.
The peculiar reversal of the normal age trends in peripheral pulses at rest and in postural adaptation in coronary artery disease is an interesting exception to the usually generalized development of arteriosclerotic tA coefficient of 0.393 is required for significant difference from zero at the 1 per cent level. degeneration; it cannot be due solely to increased sensitivity of the carotid sinus in patients with coronary disease, as it is present also at rest; it may possibly be related to the spontaneous and long-lasting blood pressure decrease usually following coronary occlusion, which also is in the reverse direction from the normal age trend. These phenomena could also be related to "coronary chemoreflexes"; 7 such compensatory vascular adjustments would occur primarily close to the terminal vascular bed, whereas central arterial properties would not be expected to be altered. The results support, in any case, the concept of compensating vascular reactions in the peripheral circulation of patients with coronary heart disease.
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Summary
In 75 healthy men and 47 men with previous coronary occlusion (mean age for both groups 60.0 years), the right carotid pulses and an impedance plethysmogram of the forehead were recorded. There were no significant differences between the major items of the carotid pulse in the two groups, but the absolute and relative peak times of the forehead plethysmograms of the coronary group were shorter than those of the normal group of the same age, and more similar to the pulse contours in healthy younger population.
The correlation between the carotid pulse and the forehead impedance plethysmograms was highly significant for most items in the healthy group, whereas in the coronary group only the ratio of initial anacrotic break height to maximal pulse height was significantly correlated in the two pulses.
The results suggest a compensatory reaction of peripheral circulation in patients with previous coronary occlusion, and the possible mechanism is discussed.
